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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(aHd). which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicant's admitted prior art in view of Ikeuchi et al. (US 6795656). 

With respect to claim 1 , the applicant's admitted prior art teaches a laser diode 
driving circuit comprising: a laser diode driving unit which outputs a laser diode driving 
current ([0006]), and a laser diode protection unit which sets a limit of the laser diode 
driving current output from the laser diode driving unit ([0006]). The applicant's admitted 
prior does not teach the protection circuit to increase the limit of the laser diode driving 
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current as an ambient temperature of a laser diode increases. Ikeuchi teaches a driving 
and protection circuit wherein it is taught to increase the output current based on the 
ambient temperature of the laser diode (col. 11 lines 4-1 5). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the applicant's 
admitted prior art with the temperature controlled output current to realize stable 
operation in a broader range of the change in temperature (Ikeuchi, col. 11 lines 15-17). 

With respect to claim 2, the applicant's admitted prior art teaches a resistor 
coupled to an emitter and base of a first transistor that limits the maximum driving 
current output by the laser diode driving unit (fig.1 R2, [0012]). The admitted prior art 
does not teach the use of a thermistor. Ikeuchi teaches a thermistor coupled to 
transistors that limit the output of the laser diode-driving unit (fig. 10 TH2). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
resistor of the prior art with a thermistor, as it is well known that a thermistor performs 
the same function as a resistor (i.e. resistance) as well as to make the limiting circuit a 
function of temperature to compensate for the reduction of optical power in the laser 
due to an increase in temperature (Ikeuchi, col.1 1 lines 40-50). 

With respect to claim 3, the prior art additionally teaches a second transistor that 
outputs a driving current to the laser diode when the second transistor is turned on (fig.1 
Q1,[0011]). 

With respect to claim 4, the prior art additionally teaches a collector of the first 
transistor (fig.1 Q2) is coupled to a base of the second transistor (fig.1 Q1) and operates 
to turn off the second transistor when the first transistor is on ([0010]). 
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With respect to claim 5, the prior art teaches the use of a resistor, and does not 
teach the use of a negative temperature coefficient thermistor. Il<euchi teaches the use 
of a negative temperature coefficient thermistor (col.1 1 lines 9-10). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to replace the 
resistor of the prior art with a negative temperature coefficient thermistor to allow for the 
increase in drive current due to the decrease in resistance when the ambient 
temperature rises (Ikeuchi, col.1 1 lines 9-15). 

With respect to claim 6, the prior art teaches laser diode driving circuit 
comprising: a first transistor which outputs a laser diode driving current (fig.1 Q1), a 
second transistor (fig.1 Q2) which is turned on and turns off the first transistor when a 
current flowing through a node of the first transistor reaches a predetermined value 
([0010]), the node being other than a node through which the first transistor outputs the 
laser diode driving current and a node through which the first transistor receives a 
reference signal, and a resistor (fig.1 R2) which sets the current that turns on the 
second transistor. The prior art does not teach the use of a thermistor. Ikeuchi teaches 
a negative temperature coefficient thermistor coupled to transistors that limit the output 
of the laser diode-driving unit (fig.10 TH2). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to replace the resistor of the prior art 
with a thermistor, as it is well known that a thermistor performs the same function as a 
resistor (i.e. resistance) as well as to make the limiting circuit a function of temperature 
to compensate for the reduction of optical power in the laser due to an increase in 
temperature (Ikeuchi, col.1 1 lines 40-50). 
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With respect to claim 7, the prior art teaches the use of a resistor which limits the 
output of the drive circuit, but does not teach the use of a negative temperature 
coefficient thermistor. Ikeuchi teaches a negative temperature coefficient thermistor 
coupled to transistors that limit the output of the laser diode-driving unit (fig. 10 TH2), 
and control the output power compensating for changes in temperature (col. 11 lines 40- 
50). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to replace the resistor of the prior art with a thermistor, as it is well known that 
a thermistor performs the same function as a resistor (i.e. resistance) as well as to 
make the limiting circuit a function of temperature to compensate for the reduction of 
optical power in the laser due to an increase in temperature (Ikeuchi, col.1 1 lines 40-50) 
maintaining a power level independent of temperature. 

With respect to claim 8, the prior art teaches a current limited laser diode driving 
circuit comprising: a laser diode (fig.1 LD), means for controlling an application of a 
driving current to the laser diode (fig.1 #102); and means for limiting the driving current 
output from the controlling means so as to increase a limit of the driving current (fig.1 
R2, changing this resistance value performs the function of the changing the driving 
current value). The prior art does not increasing the drive current as an ambient 
temperature of the laser diode increases. Ikeuchi teaches a driving and protection circuit 
wherein it is taught to increase the output current based on the ambient temperature of 
the laser diode (col.1 1 lines 4-15). it would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the applicant's admitted prior art with the 
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temperature controlled output current to realize stable operation in a broader range of 
the change in temperature (Ikeuchi, col.11 lines 15-17). 

With respect to claim 9, the prior art teaches the driving circuit as outlined in 
claim 8, including the resistor whose value limits the output current, but does not teach 
the use of a thermistor to set the operating current of a second transistor. Ikeuchi 
teaches a thermistor coupled to transistors that limit the output of the laser diode-driving 
unit (fig.10 TH2). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to replace the resistor of the prior art with a thermistor, as it is well 
known that a themiistor performs the same function as a resistor (i.e. resistance) as well 
as to make the limiting circuit a function of temperature to compensate for the reduction 
of optical power in the laser due to an increase in temperature (Ikeuchi, col.1 1 lines 40- 
50). 

With respect to claim 10, the prior art additionally teaches a first transistor 
responsive (fig.1 Q1) to a second transistor (fig.1 Q2) that outputs a driving current to 
the laser diode when the first transistor is on ([001 1]). 

With respect to claim 1 1 , the prior art teaches the use of a resistor, and does not 
teach the use of a negative temperature coefficient themiistor. Ikeuchi teaches the use 
of a negative temperature coefficient thennistor (col.1 1 lines 9-10). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to replace the 
resistor of the prior art with a negative temperature coefficient thermistor to allow for the 
increase in drive current due to the decrease in resistance when the ambient 
temperature rises (Ikeuchi, col.11 lines 9-15). 
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With respect to claim 12, the admitted prior art teaches a method for limiting the 
driving current applied to a laser diode comprising: passing a current through a resistor 
(fig.1 R2) to provide an adjustable cunrent (based on chosen value of the resistor), if the 
adjustable current flowing through the thermistor is below a predetermined threshold, 
then providing the current to the laser diode through a first transistor, if the adjustable 
current flowing through the thermistor is above the predetermined threshold, then using 
a second transistor to turn off the first transistor to prevent the current from reaching the 
laser diode ([0006-12]). The prior art does not teach the use of a thermistor in place of 
the resistor. Ikeuchi teaches a negative temperature coefficient themnistor coupled to 
transistors that limit the output of the laser diode-driving unit (fig.1 0 TH2). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
resistor of the prior art with a thermistor, as it is well known that a thermistor performs 
the same function as a resistor (i.e. resistance) as well as to make the limiting circuit a 
function of temperature to compensate for the reduction of optical power in the laser 
due to an increase in temperature (Ikeuchi, col. 11 lines 40-50). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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